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(57) Abstract 

PROBLEM TO BE SOLVED: To improve the battery 
internal pressure characteristic, charge and discharge 
cycle life and heavy current discharge characteristic by 
providing a hydrogen storage alloy powder containing a 
rare earth element, nickel and a transmission metal, 
which has a nickel rich layer on the alloy surface 
making contact with a number of pores situated between 
the surface-exposed metal nickels. 



an aqueous solution in order to suppress the oxidation, 
and treated with an alkaline aqueous solution to elute 
an easily oxio5zable metal. It is preferably 
successively treated with an acidic aqueous solution for 
removal of the rear earth hydroxide layer and formation 
of pores and dehydrogenated with oxygen in the presence 
of acetic ion. The alloy surface is preferably modified 
with OH group by alkali addition. The battery 
characteristic can be improved by the catalytic effect 
of Ni, the high conductivity of the surface, the 
prevention of generation of a precipitate by removal of 
Mn or Al easily soluble to alkaline electrolyte and 
reduction in capacity, and the increase in specific area 
ratio. 



SOLUTION: A hydrogen storage alloy containing Ni, a rare rnPY RirHT- /pmqqq ion 
earth element such as mesh metal, and a transition UUKYKKjMr - (C)1999,JP0 
element such as Co, Mn and Al is pulverized in water or 
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£ tr* £ K« afetSiS'Cfeot, mite & ftt»*tO « ifiifl: 
It, ^MVtli^^^^/u^^LLl1-5>:i: tlcME=y{r 

a. t = y ^^^nn(c#tt«aa7L^ffiKLr*5y , mem 

[M*fK 2 ] ft±«jc* b=-yir foist tfilftftl t % 

ftfttt**T/u# y *»«*?»«+* JBxxat, * 
i-i-lcM # Site ft ft »* i igttft lc tttt*i8iR'P r- 
SJBZXHi, f»E*»M4Mcft«M' £i£4 
rts&fttEftftlB*^^ 

ati-5*yaxai:«:*i-5«ii&ffl***Kfrftcoiijs 

tW-CfcO , ffflEfrftt&***JSffl^Tffi# 
[»*«4l 89E*t**ft*!yilt* tt**rb»itr- 

IB*M 2 0 2 MI1H, Li. Na^tfKtO? t> 

*>9 , »E^ftt9****fR«^MJ* LftdS&lttEiBft 

ft* * as/mi- 5 si * « 2 e «^ ajara * * «* is ft ft w« 

[18*15] ffiEtt**ft««(*. tt**ftjfl£ LTig 
R It*** *: ffl t * 5 \> O) x-h [) . ME ft ft tfcfc t *J8iK 
^ b /j s *b nff^ig e$ fbTjc ^ tJ< ?5h /JUi" ^ 1^ xfi 4 
EttiOSttfflAXHiK^ftcoH^ 

[IStfig 6 ] ffiE&l!tft***ll*<0i>tK*: 3-301 
ft%-C*>»;, miE^ftf^(c*rLT®fi$fb***r(). 2 
-4 . o fifi%^f'la"CS5Au1*-5!3j|tJK 5 Efttf>fg?i!iJ|] 
**«Hffi^ft<o.Rigffc, 

IM**! 7 J jfflEattft***£KJtlU U fcli*cO*i8iRffll 
gj± 4 3 0-8 0 , C'C*)5M3|tJJl5E«<Ofll;}affl**«l 
iBftft(DR3gtf: e 

[M*jg8i AMeK**ft&ait. K**ft»Jttr- 

tt5tM 2 S 2 0 8 Mil L i, Na*3j:OJK(0 5*) 

^5t^C*9, StE ft ft®** *»S2t l l J "Cffltf I 2 L 4^ 
tME^** yxttl»tt*riBJ!lor*W*qi2 E«cd« 
f6ffl**«liK&ftwi!iSfe . 
I M*£ 9 ] .ft±ffjc* t = 7 4r ;u ^ t U'il# ft R t 
£fr**»fc£ft1»*'C*oT, ffflEftft15h*<0*iE» 
It, ftJRttB<0=^^* ? IIUl1-5t t UinSE^^ 

?Lt»i-5frftiHW±= y y y*l>&fjT*f»Eft 
ftt9*«r/B^fcftHt, ftRlttfttt«:rai»fciElft, ir 



tfcc 

Ifll*« 1 0 1 ft±«5E*t = y ^/tJstt/ilWftBi: 
4 a tr **»* ft ft®* "C*£>ot\ Attfift ft®* to&ffi 

m±. &mKmv- y A s>ij>mmi-%t t tr:i»E=y 

$r /t t zi y y n, comic £ftw iniLMiB L Tib- U . WE 
»TLi:tti-6&ftiBlci±=3;^;i y ^StWU 
MEftBttlBO=yJr/l.^#EflSi4iaE=y Jr/U y 

im*«i i j *±«5c*t = yjr/u*5j:aa»ftBi 
*4tr**««ftft*:, ***fcii*»«*icraa;ta 
IftLT ft ft®*l:1-3 JB-II & , *j| l -ic«E# Bttrfyic 
WEftft©**rT/L^ y *WiR1i|cr»l!i-5!IIXXa 
i: , Zhlzm (»Edftt9**ig«rt-;lctttt*jgiK+ic 
■C»ai-oJB = xai, nSE*^iK*lcfi^ ^->4:# 
fj£ ^ -ti- ^ A- «b mi Ifi ^ ife6)3f^f^ Sn^Stt *: fla U LLi^-fltt 

**ffc»ffl*i-*M!EgxH>, WE*«is»-r>(cr/t* y 

B/ll11-5!ll3Eiai**+S«»nJ**«*ftftcO«5t 

[W3ft^i2i tfjESExaic^-c, r/u^yssttia 

«?*i6iR^) pH*10-h MWKi--5»*J« i l Eft 

[M*igl3l #JESi:xaM*5^T, T/u 
<0*igfS(Op H 4 I 1 — 13 (CSH»1-<5M*il 1 1 Eft 
com^H]*^%flc^ftcoM^fe 

4] .f&±«5c*>^-y y^4b^iril^ftM > 
4:#tP**»«frft»*-e*)oT, fiME&ft©*0*iffi 
felMft»co=y{r/i,*«(!HUi-5i:> tlcME^s/ 
^r;u t - :.v !r;U W|HHc#ftO»TLSM*K LT*3 U . ffiE 
»7Li:t*1-5ftftSiffilciir:y.y;i, y 7 f-j|ttL, A* 
oMEftJR^ttcOii^^/tcofti&^AifE^y^^ !/ 
if «o * ffij i i o H - S -c ; K tt'S a ■fc«ii!ifH**fftKftft» 

JT^nJc L , ft « 3E» f*( " m »f 6 rifllim **«i K & ft ffiffi 

[BlJfcJR 1 5 ] ME"*-* h CO p Ht 1 0 - 1 4 ICHS 
i"o^;ftm i 4 EilK^SiAffl**iRjK&ftWii^|(5& 

i 6 ) dSE^— ^ h«o p H4 l l - l 3 i:f^!H 

i-oiii** 1 4 fmo)mmm^mm^^m\^Myi 

ife. 

[Ifiiltmi 7] »±JB7C*t = y^r;Uj3.J:o:a#ft|ilt 
%*tr**«lilftft-C*oT, me^ftA*^«E» 
It, ft«ttl»cO=iyirAAS(|tB1-5i:i: bUME^y^ 
;i t = y Y W|Bllc*acO»l?L^BtlK LT4o 9 , miESO- 
ILi«1--6^ftiBlCllnyy;trj yf-)B**L, A»o|» 
EftlHtt»W = y ir/KO»iffi t WE= *y jr/u-s; 
«ilSttOH-»^lill(lF*iifcl|liE*feB*4JB^fc»li ' 

ftn«(k«j4ffl^fcjE«t % ■fc/tu-i'feitfr/u 
* y «*ffi4«AfcT/^ y »aaiL ? 
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[0 0 0 I ] 
[0 0 0 2] 

[0 0 0 3] ~ ? y;t— **SHj6(cjbM'f ^5/ic«iftHd- 
ft*fi<o*tt*KiSli* fc«> (ffci) K^ij^tMB"? 

[0 0 0 4] 

M+HjO+e MH+OH' 

[0 0 0 5] = y y/u— *«5SSH!i<ofiKaffiW»> L 
Tit, -)R(CC a C u 5 iOgfl H 0 igi^t6MmN i s 

(Mmli#±S5c^tO?E^^J 3i£ftfl>N 
Co, Mn, A l /.CfeOftJRC-- J: >; B8I Lfc I, tort*Jfli * 

[ooo6] r<o J: 5 4**««*ftJi*ofr&ft*ic 
filtSitr*3 9, ^&t9*<olt*iSMt/J^<. WiliL 

[0 0 0 7] J Ac, &ftt9*«flGM«±ft±WJc**««« 
ttco*fiWbtt t LXVrlh LTu ft»**ifii *: Koti^ 

[±*i% 

[0 0 0 8] S&K. *Jlf8«*jMitf;Mn*A I fci: 

IMS J: JEftUlM * 'H»*ttTOWia t 
[0 0 0 9] **»iK&ifeWi§ttrfc%««Sfc* 

JWBHB6 1-2 8 5 6 5 8*a«M, *fcl«Ht*iSilJ 

3— 1 5 2 8 6 8 ^m{cf?n-^$ari^, 
[ooio] ±E#4**mcfcjiif, r^*y»ai:J: 
U , **RKfrft*B5<OT/M y *JSiRlcfSlt^i-i ^ 

£4u »J«fliSttfb^tt^|fiJ±1"Oc LJ*»L**(ftiKfrft 
o*ffilc»f*ttwi??WScoia^*l»lkft (WMli, fr»± 



[0 0 1 I] c^6W*Btfktt4if«:»*L*1ta*tt 

it»t± * « * $ * ( c \&mtt ¥ o) mm.*, mm -c &ai- 

5*S.^»ffl¥5 — 2 2 5 9 7 5#4i«[C, ZtzT'iij 
011*9—1 7 18 2 l#^«MDRv*i-in^ c wJl6 

[0012] 

lJ6fIA«tt»L.J:5t1-5IIHIl US»Lfca«5>. ±E» 
Efclc*y**j*«*l«U WTO (ft: 4 ) , (ft 5) (: 

-tw-risk i \) sfeiaLfc**o-*r»i±^^ > l -cactus 

6, (ft 5) lc^1-,tvlw**At&ft*|ciftKSi-i5i 
( ft 6 ) U v-f * 9 ic <D fc aWc £ DS8 S i i-5 X 

Ka&ft*lfiJto=^y/t«»*s||fl:SiL, MlttftjKdcfi 
TL'CLi?, 

[0 0 13] -4 uc J: 9, tt«iett&U J *:tS»3»«1*tt 
5, 

[ 0 0 l 4 ] 
[fC2] 

M + H 9 0 - M0H + H 

[0 0 15] 

[fb3] 

M + H + - M + + H 

[0 0 1 6 J 
[IL4] 

2H - H 2 

[0017] 
Ufc5] 

M + H - MH 

[0 0 18] 

4MH + 0 2 -> 4M + 2H 2 0 + Q 

[ooi9] ttz. ±K»*ttffflcS<5<, fr&9tn& 
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[0 0 2 0] 

[HUH *: 6 Ac * eo^-S ] ±EORB * Wifci" 6 Ac 

ftic , * jgiyj i±ffr±S7c* t = y ir ;u *s i mm&m t 

*r^tr***jBfrfeia*-CfcoT, W E * t» * c j ft iffi 

[0 0 2 j ] ro^fe^Mif?£^ LT«\ ft±«5£*J: 
= ? 4r/u*J J: CfiSfc&« <r tft tf t , 

St, *lL«c«tii«Sfl!Ucfr&1»*S:r/u* y *i8SfM' 
* > *: #fdE * 4 flt ?> d 0) & ftf**rt AG (c >S m L Ac 

** fe ft »; ft Jit ji*t 1- o as ey in t % m * 5 

J: tf* flD TL t S *: O I-I -S -C 8EW1" 5 
[0 0 2 2] 

Kjft^&t»*-e*>»;, (Hi (d) i:^1-^9M^M^ 

1 <Oftiiff,(ClifeJRViffi^= y y ;u 4 Aj^M LT*3 U . 
Zi\ib<D- ;v y /u 4 t - y 4 eD|RJ(C#ftWf|lfL 6 ^ 

[0 0 2 3] iEwftiBKia**-*- S**»K&ft*:m 

t »r r^rt u frftaii *: iHi »)t r /u # y wau 

[0024] ( i ) Ml/:iw^7^^^'MB^i^ 

[00253 (2) fr4tt**iBicT/t/iywwi'h-c 

[00 2 6] (3) &&»**iBlc*ft(?5»?L^]l5aS 
iis £&fA*mtmimfrW)ULX^Z>kk tic. *ii 
&^)JWLt*1-*^ftiB^r7U/? ytiWKlcjSUSL*^ 
Mn*A l 4£*>5c*#'>4 < , a>oflWUfc¥W*«ilB 



[0 0 2 7 ] ftoT, *J6Ww**»jBEfr4*JBi*5I. 

j i * r * * y ssJdi^fliffiT s 5, 

[0 0 2 8] & Ac. ±Eftfe& LTIitf±«7C*i = :v 
/u to £ U : iS ^ £ t co *r i ^ , -t O ffr± 

^, tcOilBftJRtUTttCo, Mn 43 J: CPA 1 i 
L I \ s 

[0 0 2 9] *J8WW**2lCE««0»gfIll, f&±1i7C 

^-yV'i *3 ^ U ; jf » & R i: 4: Sftr**»«fr *: , 
**tttt*»fK1>-C*ai-SIBHxa> , ME*»iR«l J 

a* * *: ft u tB +m* * (t aa * -r 5 * h xa > * 
[0030] ^-xaictoi »-cftfettB*ffit l-ci** 

-C 1 5 Ac *!> "Cfc 6 c * Ac ^ & ' F 3 (c fffe + Z T nf M fl ! J 4 ■ 

ffften^ii, ^cofgtoifc&aic* v^y^^ifZiimi 

aic< <40, »7L^*»[c»**ii4<45, 
[oo3i] m-T.uoy&oT/ifl y tewc jt »; ^<kfe v 

m&ffifrb* KfbSil-*1-l*#±«^Mn J ?»A l A^yco 
&JRi*»4:aWttCcf»tUS-ii:, ft&»*ftas»iH l - 

( b ) JcfTH'J: 9 4&.«lft»o=: 3/ ^/u 4 feWrt** 
5, tiUc«#dit»*.*:l»»ai-5^>lc4: I 

( h ) ( : -7- L fc y y /u 4 *: R o T ^ o *± 

ft6)*coftim»c«Btt(-iBJJiS-ar5 t > tic, 
tt^n V/U 4 t - *7 y ^ 4 tOrfllcWL 6 

[0 0 3 2] BISXaiC-CftllW^^cOftflET-C, Hi 
( c ) IC7- L fc&ifett* l ^itt^iftjK^X 5 *r A* »; US1" 
K**(L»a*:tti-c: >ic J: U , ^^)^ l ftflfl±<o= 
•7 y/t 4 «:l»ltS ^(C^ I rt(tt(C*IKSii.fc**5 
4rft>;r*<, rw«t**(t»«(cj:o-C, fr&lrtttlc 
i i fc** 5 ^ITX U Eft < <r tticiftjt * it^ti ^r± 
S^Mn^A I 4ifo4Iili4»«:»7L6 4*1-5&feaSi 
^e>iSUIS-ti.\ ill (dj i:^tJ;?/^'yH y 

[0033] :: -coffiiftw si-y^ftftiiiHi-cfc^ 
[oo3 4] *>^fcTTK**fk*&a*tti" 
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**(iiXT«o (ft 7) icv-rt oiciflsittr i->i5itL 
■C©S^^>*r^jc:1--5, ItttA'jHi «rtttt»oa 
IHB-fi->lii»(L/M!: UT»</t*. «T« (ft 8 J M 

[0 0 3 5] 
[fb7] 

CH.COO" + H 2 0 2 - CH 3 CO0O" + H,0 

[0 0 3 6] 
[fb8] 

M + CHgCOOCT - NT + CH 3 COO- 
[0037] it. K«^^xi»SE-e#>u, KftfSiu 

^fctt£LTiSAf«<DKi*ttfbfr»£ L-C8*W**$ 
iis 111 (d) (c-T- Lfc J: -HiiWL 6 £ 851-5 ftft l 0) 

[ 0 0 3 8 J msfefll 3 , 4 , 5 , 8 M|E*<05fi«nii, Sft 

[0 0 3 9] m**3UE«<0»9»*. «**fbfll£ t 

[0 0 4 0] iMWUKEfltooMWli, K**fb»l£L 
THtt*M 2 o 2 -e*4:>Siii ssttibtti-Jni \ ftM>m 

*i6/B**««&feWl|iSife-C*5, Slttfbtoli* £ (V: 

iciRi;r*< zi^-c^, WftlfcfttL-ctt. m 

jWI. Li, NaftJltHtD? 4l/p*"J'Bl 

[0 0 4 i ] »*JS5 lcE«£>#iHI±, «**fbffl t L 
■CSifWbttM 2 0 2 W 9 M$(CM*MI?fe5i8fi*fb*** 

L##£> iKftrt- 5 fltibin * *i»K ft ft wMifji: r ft 5 . 

tKffi tr*4r±/i.ei*-5o -aittfb***:rai £ *y/4 
©ftriE* *r £ u i » fc ft im u l»i § ft -e 5, 

[0 0 4 2] 

Ilb9] 

2MH + fi0 2 - 2M + 2H 2 0 

[0 0 4 3] fi|3kJjl8 ICE*at^J6l|]li, ft** lb/Hi L 



*> 5, ^ 'i- "I" * V Zttttttl 1 * £ im L T iSttHMS * * 
liM'o fcft. ftjfefi)*Wftflfl|ctt:l6 Lt-i fcftrfertflsic 

Na^t C K K CO l » I a > 5 1) <0 1- HI l » 5 1 £ # *T £ 
Ll\. 

[0 0 4 4] IffjRJjl 9 ICE*W JjlHl±, ffir J;«5c« fc = 

tAWBi, feRI»(btt*:int'fciEfti:. Hr^u-^i^J; 
O'T ;u y mim-l I U HlDji * 4 l/;T /U ^ y 
oT, MERISiOfrfttS-feftffiiSlJIi, feB««cj=:y!r 
^.^«IB+5 h t t>i-nu'E= y y /u i: V/noPfli:^ 
a^*WTLAMj)[R L T43 U , miEflilTL t SH" 5 

: yy/u y yrmtm-ZT A-* y *fSidii Ltt>wt?#> 

[0 0 4 5] B*JR 1 0 ICE**) flr±«5c* h 

, 18 l (e ) (c^1-i: a lc, ^toftfe©* i oftifiiffi 
li, feffl«*«= v/ !r/t 4 *«RUi L Tib 1 1> , I4i 
y ir/l,4>^7^/Uir ORIl (C #ft(0*«7L 6 # ft IS L T 

• 7 tff L, ^o^fet»* 1 tO^fffiffll - ir/t V 

m 7 co^oni * o 1 1 ■« 8 r*»f w * j-it Hitra ** «« & 

ft£ Lt t*0"C*>5 fl 

[0 0 4 G] !(OJ:5**iffitll3i*:S-t5*«ift«a'ft 
t y (Hi* Lfc*«fft«dftW«*:ffli ^T^iilli^tff 

^ ^ c 7 ; HlMA>P>*ttiittt«(C»4 UzT'lfi y 

»W0i*«ntr'*5. 

[0 0 4 7 ] m-ftiS 1 I UE«^J8iSf]tl, fir±^^;^£ 

1 1 (±*iSiR< P I- T if. A© ttv L T ft ftfi)* (■: 1" 5 ^-x 
m t . ^ ffi^ri-jl: ft^fA^^r/t y TkiSiS 1 ! 1 

'I'-e^flH-SSEJimt. *lE*i»iR I PlcfiH»-<^>-«: 
•fffii $ -tL'/jcd? f, , nuE ft {£ttt\H%owxm.*m ZWi U li', 
^-Ift*«fb5&fll'i:1-sni!yxili: , nUETlcWiK'IMiT't 

* y mh\\i-^m.TI.:m.t *rffi-5fllil!iffl**i!8K&4w 
«itf£l:L/ttjWT#>5. l4i(-^oT, A&tt*#5iifl 

l4Ri-5»ft£«1-5frfea5lcBr«Sj|ifcxy ^r/t y ^ 
f-»w»fli?i:lcoil-«*:l*l» (WAl) fto, 
[0 0 4 8] y Jr/t-***«fft(C*3l (fb 1 ) 

4in ^^^fESfb^iniicKfb^i-i-c, ft<fet;»^orc 

ifi-CUH-«!:tt^LT*lcjH55i£:-C*)5, iB», * 
R64i5, cf C>l-:.e-Ri:450ll-*lifSII«SA>?>telR 
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(•: J: U K£ £ \ i <5 # . ill » ft* Dt»ft& J:H * V U i 
< ioT, *A?MKEA«IB; FLTL* 

10 0 4 9] *oiJlftiiMIU^%jKS-ij-^ ^ 'Wj'fj&f 
t . & ft!9*<0«flB »*s -t U : *r w ffllJL *: -6 & ifeCm * 

[0 0 5 0] W*JHl 2«clE*wj8Wl± % (ItETA^ y 
ItARiaopHt- i o - i 4t:ML/it»^'C^6, - 
won-Sttl»B#co*fSjRw p n*: 1 o Jt «J tt<1~Z> 

■»m * /u^ttw*»bw*«a*ka»tt(oini±i±'j»$i \. 

mtfa±1-Zt>\ J*«crtfl£flH±*5 *tf£ttra-y--r * 
A»tt#ttT1"S« 
[0 0 5 1] ZntitiK O\\-^m^0)T>li} LHt* 
HfiftO p Mil I 0 - I 4 cOtSia-CHS^^^^^ L 

i«tcoifii±ic;jiur. maijrt/Eim sfetefiiiM'*** 

A1*ttfc*blcgfn-fc«»*:fliBt1-5(ciiOJI-«ll» 
\#r<nT/i$ y tt*8i«tf; p i u ± i l - l 3 wasiaicPiB 

[0 0 5 2] W*JRl 4KEft<D!iWi. fff rt«5c* 

*rti y y f-jB<O*B0liOH-*^«»*4tfc**»iBfr 

ft»**HMiStt* fcl±a« Ws J: tf* t Hi* 

h «: JTM L , ft *li«f ft^SMH' o tK ««( H% & ftflfccj 

[0 0 5 3] tftsMti 5lcE«ojfiifJ(j:, ME<<-* h 
(Op lit 1 0- L 4lc«SL^RiSfis!: L/- tiiO"C.*> 
S, pi 1 1 1 1 o 4: U m >b > & ftf?ifiitt J: tftfflJlh (ft* 
EJ(-: tttt L fc 0 1 1 -ttli^- * h I'MiSM i L X t * i \ 

Sfc, pHiii 4 tU«<1-*itBilw^ttntfijWA»ei 

[0 0 5 4] fStffll I 7<CE«(0»Wrt, ft±IH7C*i 

= y {r/t ts ^ > * atr **»« * m 

i*fc*IS4, feJRI»fktt«:ffli»fcjEiei:, -t'iu-**5 



to-, -v y>L 4iO|HJ|c*ftw»TL6 A ? fiiBL 

Tio U % ~ i t &0»TL 6 HKo ^.^iTnCli^ y fr a 'J 
:v 7 L, d*oftm/:||wn : y y /u 4 o&flB t = 

tflfliM S 4 1 . ^ ^ ^ r?f^/j>^ < 4 S 1 1 *5 ^Jfc 

*lc«ii fc T /t A y jf «»4:llK-ei 5 C 

[0 0 5 5] 

[^HS^] JUT, *Knf]<0*ttW*:W«»cttin^5 4 
[ 0 0 5 6 ] (£tkffl l ) ni^ife 1 > L"C, MmN i 
3.ss c °n.75 N,n o.i A 1 0.3 (Mml±^ vis*.* 9 flX 
*±ac0fflS'1**'nL, WFMm>E1*. ; ) T^^iio 

ftt9*o*Biiffio|Jt*irriBBI«:Bll (a) M^U (il r i 3 
C fltP)* *r 8 0 "COiUflC "CJt« 1 - 3 0OKO H * 

iSffS'l^c t 6 o WOlSfH&S! L /i, :w t twftfcg)* 
*B0ffl5O««»fiRiia*:BI 1 (b) (c^L, I lift& 
ft. 3 l-jtftiLai*!*^**. 4liftJRttBo=yy/i 1 

[0 0 5 7] w(Ofi-ftft**r*au *W*8fc«^*i5fe 
*«p II^s 1 OKTfcftSt^at, ifcM6 Ott'fe 
M L T p 1 1 3 . 0 iOSH»*JSiRi|i|c T 2 o ^BlfBttM. 
J3! L tl, I wtt(»TO*ft©**flBtt(OliS»iiOHS:ia 

1(c) flllMlirar^ft, 4lift«tt«0=y 

y.'t. 5ti**w*, 6i±»i7L-efc^ 

[0 0 5 8] <fcM, "«ftOlW»-<?|-^«:aLfcttlB 

ftB>**fll«!L4*«e) L 0 ,i m07UH*: *, ofctelftffl7 

^ — *ra It 1 . 5kg f/c in2(OEffi3ftf: I 
P#|H] / < "/ y > ^ L 4*« «b IKK L fc, 1 co ftLLJi » & ft 
**»r*3feWfc*ft«L-C, *}6?n«3HJ|pi| l (iJiltS 
**«Kfrftt»*ii ItMLt Ztf)ftftt9*a 1* 

ifiiffitottBotii^irrifniatia i (d) ic^l, hmmii 
nji^ft, 4 ttftmttfluo= -v y/u, 7 1±= : y y;u y ^ ^ 

[00 5!J] J:E*»'Plo****frftt»*a l«rfj5* 
tol^lcLT, IttfeJSt LTIH»*»il!MM.:-CjJlfl*»l! 
L , * J t (c« * - * ift^pR >T * > *: 9 L fiVm X Mfc 

mwm*kLt-ji\ amnkh LxmtyAkoM*m\.*x 

It* I L ft 1* *: 8§ ttii • -5 Z t M 4: o X $m 

[o o o o] ±Ew»a%*ufca-ftta*a i ^/Ejnim 

»A L *:»T«0 J: 5 MfFfifi: L/t, AftEO*XiftK&fttD 
5f= a 1 O 1 0 0 Uflt% t mm tLXfi fl v y< 
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lr /u n - * *- 0 . 15 /ft , i#?EfiiJ fc L T # - *K >' ^ 

*/t*>6*SftM^:S&* L, ft«, ttin-frtri** 
& * iDftifiilc 7 y * = -7- -r > S , <fr& a 

5mm, J£$0. 4mm, 6ft2 2 0 0mAh«**S 
Kft£«li4:(ft« Lfc., 15 0 0 

m A h ^fc6^fcJ<tt$&*5£co- y )r'kiEHi:£ U 7 
p e u >'«*Sfc-fiir /* u - * £ £IQ*ft4>tt-T«« # 
IC#H * -UrT^tiW*: HWt L , d cOfBffiW «: ft ft !r- * 
icffiAfg, its i - 3 0 to*»ffc# y »> A*iSiS«c 4 o 
g / l (DAmit y ^ »> J* * JStf $ tffcttAM** ttfflE L . 
4r-*<D±ffl5*:*J U K-CifiPfl L, 4/5 A -Y Xt^ft 

5 0 OmA hcD^Jgqn^HSn 1IC Jolt o=^^r 
/u-*3tl»S?l!iA 1 £tiMLfc, 
[0 0 6 1] ±E"CnsiftLfc****&<fea 1 tn«t0 

*Mllc*5»t5**K»^fta 2*ffr#Lfc, Cto^ife 
B^a 2%/B^T©t^*t/li*L/ L ca^li®il!iA i >RC 
tiM <t t fc «il!i*:^aipij i lc*5itS^^Jr/t-**|fffB 
»A2 4 Lfc.. 
[0 0 6 2] *fc, ±iE-ensKfiLfc**!R«&&a I £ 

ofc», Bl**ft»a4 LrBH»-<5|-v4:atp*fSiR1-J 
T- & fe *r tftW £ il- 4 <b MA > < B> ft L fc^ ;t * y rtt 
ffc/MJ ^(cttltl 7«flt%»J!niL, * 

e>lcio»flH*L, *at2lHltfi\ fr<k»**<M*L 

t, mmv%m\n 1 icjsrj 3 

Lfc, :«)ftfcBSa 3*JBl*Tfi«*:«lftLfc»^rJ: 
^-***fB»A3 > Lfc, 

[00 6 3] *fc, ±B-C(MLfc**«iK&fca 1 > 
ofcfg, tt*JRffci&JIi: LT 5 0~CT'PfflK fttf 

^mm^v^^rm^^^him i o B»%^ai« 

ffc***tffll'T, «l*lt***frfeKttLTl. 5 A 
JK-i»J!lHMH$L, *as*2 0lTi» (Z<0 2H*ifc»o* 
i^Op 1111*5** 7 T'fcofc, ) , £*M»**tt«lL 
T, .*M9Ico3«SW l lc;fcit***«afrfea 4 Jfeffo* 
Lfc, 0&M»*a 4femi»-CHlSR*«lSLfcy.*H4 
mil A 1 irHOLtiftSJ: L/t?Bifc«r*«0»incfclt5-y 



tr'U-**»«)l!4A4 fc Lfc, 

[0064] it, J:(E-Cn5|*Lfc**««fr&a I t 
tt*«(fcS&fl!*:lli*1 , *i**:2am\ frfttf) 

:o&M'M;b i %J|]^T^ffi^W^L/-a^Mimil!iA 

1 t ("J L'.«l* t Lrzf&mzitvmt)- y**> 

AO I t Lfc- 
[0 0 6 5] $ b(C±E-CfMLfc*»«iK&flta 1 t 

ofc«, Bt*#ft»Jn!t«SSi**at2HfTi\ 
* 1' T r,^tt ^' ^rffli^T ft« e * , tbtt (^J Tic ^ lift @ & 
ft h 2 *• L fcc TiS^/ 7> ^ n - ^ ;J{ -y 
t9&fe©*b 2 tffli »Tft1i«:W*Lfc«^li«fftA 1 

tmcmf&t Lfcs>a*tLew«o«»u 2 > Lfc, 

[ 0 0 6 0 ] ±He-Cf1SfiJc Lfc^tefsjcomilliA 1 - A 4 & 

imtnmoyfg^u i, &2o&m&%ftK'T, 2 or 

"CO. 1 C m ATIEffiSftO 1 5 0 % * t'Ml, 0 . 

2 C m A -Cfia««|-PtlO£^ 1 . "Cftfll > 
5* ft** L, r<0^;ttfl*:2*-r^/tfT 
i\ K?l!ioHj«iai4fL*rl rofc, r^fl, fKftrta-l* 

(ifliLfc, 

[0 0 6 7] m^r^/iEli, 2 Ott'l C m AO Sine ftr- 
jElSSfllO I 2 0%*aLfcffioflli6ort*DJE/ji: L 
fc : *fc. «J&«-»M^/HKIhi#tt(coi*TJ±, Sflil*: 
2 0TC-? 1 CmAW/Biitlt-ejEliSftcO 1 2 0%ft« 

L , I Cm A wfti4Kr«il!ico«l 7-?ti£^ 1 . o v icHS 
Ttgi T'&m^^M ^ /u *r 1 ^ /t t IXlZttM 
*:». M 3g Lfri \ ^tefg 2 ^ Y ^ g tottftt«**r«« 
oWfflff.fti: L, &«|Sftd«1ti6(0»ijWISJl<;;o o%i 
■CftS F LfcB*^-»i-^ ^ ^ftSrfltiftWKtt^i"^ ^ 
ttttt Lfc. 

[0 0 6 3] ^^i^fEMtlCOl >T(i:, 20rt'lC 
mAW/liiiK-CiEHsSfjktO L 2 0%±-?S1B:L, /Afl^ 

I c; m AonsSHTW6«oa5T-flirE^ l . o v * 
■Clr+^^ftW*: l 0 + Y ^/UTofcft, 2 0 "CoiU($ 
9inAUJo^-C I CmA"Cjl:ffi$ftcO 1 2 0%^fILfc 
f* . DtfSCin A T*0 . 8 V (C S 5 * Wit 

-r-m \ mm«y\ T -wmw£ t m- ass 

[0 0 6 9] >X6Ba«ttii!iw*fltiittttt*(fH:. ffib 

■n 

[0 0 7 0] 
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ttifi 


S .« ft 1 2 f • f 

* .4. i$ # 

( V) 


* # n i 2 ■»■■ 

/* * $ « ft 

(%) 


% ft n. 5 i 1 * 

* /I* h * nt jm 


?E ft « * < * 
/V ^ ft 


/V I 


1. 02 


n l 


0. 4 


3 0 0 


A 2 


1. CM 


y 2 


C. 8 


7 7 0 




l. or. 


Hi 




7 0 0 


.* <fc n 

A 4 


1. 0 8 


9 n 




R J S 


B 1 


0. 9f> 


r n 


7. 2 


7 4 8 


B 2 


0. 9 7 


8 8 


7. 0 


0 0 0 



[0 0 7 L ] (Si ) ft >h %\&m 0) fSillA A I - A4lt 

m^-r * /t#A»ftiiiftj± Lfc, 

[0 0 7 2] ~;Ut±, ^SifflOfSifeA 1 -A 4 -ettnis 

«c ffl i ^fc^^igi ® ^ ifee)m^im ^ ?g fb , mm 

ifl^B^Lfclft** ft»J £Efc£tt-cifo';r*< 
t#6:^ *fc, K«SJ-tfc**i:*»ifSt«-fJt|ftL 
fcfc*o**lk»Ji: <DRlClc £ oTSSa- UfcfRli, Hlt-ic 
.4: ^ (rJftf^-Cfc Tt^^ffi^ r-SE^^^ctelftJSfeU 1 . $ 4 1 , ftft 

MlMt* J"i1\ *OttKfiM*(ttTL4l ^-CttftrtE^ 
IK < Ro • £ A ^ T' # , «»tO %tttiSMft + 4 *?^\> H ± 

[0 0 7 3] -*ltttW««»B 114, frftf»*IC»« 
£iifc7k$*rl& U r*jKea»ofcfc«C>. ftiftn#icffift«|-uu 

i;|-5<Blfc*:fi;L'CL*ofcfc*, = 3/ fr/icoAMt 
SBtfttT.LT. «Mu*j£Ea«i«*»K JMl* f * M> «H* 
8*^4ott,<OTif!>6 e tt«HO«AB2li, ft ft© 
*(c*«S J i-fc***: IS 9 0fc&"M>o fc fc tf>, ft ft©* 
W-«5^«««t»w**-C#>oT, IE- ftlfi^SW«» 
/ « 7 > * tfmt LXtfx iftiRffi^ 1ST L , ftiftrt l£#* 

[0 0 7 4] * fc, XttM^ftftA 1 - A 4 It, ItltlS 
WffljftB 1 £ B 2{CLt'<T^7liilc^?1^0?Iryico:i':>-jtt 

fiKME#iS<*!K ft«:&fflcltt>;fc#<*ofc.. Z4i 

ii, j«fcw«)fitftA i. - a 4 -ciiftisicnn *fc**«« 
^ <k m ^® J- ^ ^ ^ /t ^ fite f b ^ hi -i^ - fit r^i ( 

SR. Mn, A I fc£<0ftJBlS#«t* fcl-jSUiSJi. 

$ i i/c ft Httflfro =yH Pflco ftlJL £ t£1" 5 ft ft iifi e» = 

^**jfc*ft-iRft:ist3S:* s c 4i 1 t o) t mm $ * i * s 

l 0 0 7 5 1 -*ltttfflWltjfiB I II, -bi&9 £ -J lift 
ft©*IC«KSih fc***ft 'J l»A^A»o fcfctf), KM 



y/t^^?g«iUK-J<B*fb*re^ LT L£ofcfc#>, 
= y y/no«HtilB^lftTLTL4ofc, ifc. IBUfgJi 

fcftRtt»o= ^ y/tin]<oiiin.fctti-sfrftflnic«!iiitft 
ta*«as -co ftWjR«sisfliA«-te.-» ic km s i t« 

*lttitt<'io/if a WC*5c ItttWlOlSifiB 2I1B I 
co«i6M It - - X ft .fe^iBi W ^ y T n, m# tWltZii *M» 
ofc^s, ^to= ::/ ^/i-IWto»ILtat+5 frjfeiBlcftfcHCffi 

»; ft ftta *«iB -e i fc^ftliKiStett: eMt £ 
Jifc<. JWSWwiKftA 1 -A 4 letter, *:tKjt.tt1t 

■cwn T -^.»flifSBEi±ia< *ot, 3saa«*itt(8< 4o 

[0 0 7 6] .^Mif5*|to?Sil!iA4Tlj:, ftffilcJHi» 
fc.**«IRft'jfet!)*« 4 *rffr&-t 5Hlcft*«ftMt U 
tigltt ( t * « * ID /- /i * . ~ co iBM ft * Si tBHtt ^ si" 

Bfit^iraKfl^icisas 1 .> < 

5 1 * , TcIlfiSSfJ;/^ I. ff ii fc fc ^ 1 4 o /i, 

[0 0 7 7] (XttM 2 ) **«*&ft©*lC»i"-6l§ 

l!«k** * w KMiW ft *r 2E ft * ^pg t frfw flfttt 

ttfrw-<fc, *»Wa 4 tm\$o)&i'\--X'7kmm&fo* 

BS>, r/t^y*ftffl, r»MfM4:1fofcf«, 5 0"CtifiS 
l o gtft'^.^igWftTk^^^iyLTo (S 2 ) J: "j 
(•: ft Stic m - o iMWfc*« w#l ft * r SAiiKff L , 

2in|.ic^i$, Rt»t, *US«2lC*5lt§**"!ft*&ftB 
*c L - c 5 £IMLfc, ^Wl^ftM;)^ c l - c 5 *: 
*ii«iftl«lcnit »fc»*M±3tttfflA 4 l?li:«**ife 
-C?Iil*rfMt, tft-tiio«flllft**W 2M*5rtS= 
:vy^~;|^?|?til!lC 1-C5 (CwTOHtSWC 3 It 

5%£iitem tisi«*fiii!4i*»icffttfc e -lor^^u 

TO) (£2) Cft^irT^I-, 
[0 0 7 8] 
[R2] 
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C 1 


S ft *R £ {$ & 
(UH) 


<n t $ ft a 
mn 

(v) 
"T. 0 3 


% HI 1R 1 2 

-1' 9 * 

it 

"ST 


ft ft R 3 ■* * 
/I' R ^ffc 11^.7? 

(kg f /'cm 2 ) 




0. 2 


6. 4 


7 54 


cz 


0. 5 


1. 07 


94 


4. 6 


795 


C3 


1. 5 


1. 08 


95 


'i. e 


8 1 5 


C4 


3. 0 


1. 07 


93 


5. 2 


780 


C5 


4. 0 


1. 02 


91 


a. 9 


747 



[0079] («2j S^SKfflcoiKftc 1 - cTttit 
10 0 8 0] «_L<o&JH * »; . ;MJ8tttfltttt*:*»;l5 

ii & fet»* fiFdai#ic in v mm*% o & & u *m- 

«>&&IC#t"5aft%liO. 5-3. oa£%tO«sBfl# 

[0 0 8 1] 413, ±E<D**!RiKfrfttt*r-Mli*lcra 
i»fciiBMfc***<Di8*i: It 1 0«A%wt>O*:JIH* 

&tt*IHfil»»cffll *fc jgS«(k*«*cOfil5Jjlili*lc4-oi r-s* 
BffiWffl**: 5 OVt L1tf>\ 3 0- 8 0"Cc'J«IHt* 

[0 0 8 2] (Xttfl 3 ) **»«&4tWl»a'4: L > L 
"CM mN i Ji5S Co Ui7B Mn 0i4 A l 0 . 3 *:nH\ ZOif 
fe*H3fctf-/i* S ;nc J; ^ *i|'T¥J$rtaft 3 o „ m(rf.& 
l»Lfca *0>6I, :^^M8 0t, LtJBl. 3 0WK 

**:*a&U £0*%fScO;k%7kcO|>II;)< i ott"F>>£ 
5£-C*ifeU ft(C6 0TC-C-(ft*ffltL"C|)II3. 0« 

«>r^>«r«Lfctt»-c, K**(bfe»t its crcr- 
SffiW a- y % £ tr*»s« * T' & ft i- fttfl* S tt* 1fi 0 i*lt 
1 oai;%wi8lttfk****fflv*T, Blttfbk**r&ft 
i:»Ltl. 5a«:%ffi/fUL-CflH*L, tt**ffcS.a* 



= 8liOH-£-C*>3« 
[0 0 8 3] .l:E*«if]tV**»*frifet»*d itf-Ai' 

L . IC« S If ftt-f H - > ?^ L fciftjg « (L tea 

iftift^ftB^/n^TffSiaaL, fi^^Ki!4(b&tt4:SSin 

-5 c 1 1 c J: o T B>»^ * v *r ?t * M ^ e, aft* _^ ft 

[0 0 8 4] ±iEcO»ta«:*Ln:^ftt9*d*/Hl*fca . 
»li**WA 4 t m i:*ft-C«Kjc Lfc«ife*:S.S(«l 3 (•: 
q =■ ;y y /i- - *3t? SS?* DH /c, 

[oo8 5] ±mv{mLfz^mn<omi&D, A4&x 
v'iift\m>mmBi inn ^r. 2 ox:toia«»iffl«ic*3 

l *T 0 . 1 C in A -CjEKSJleO 1 5 0 %& Vfcft L, 
0. 2CniAT'S>l!lt'.)i»-7-SE^ 1. UVICl^iT'ft 
?IL, "U* 1 ^"1 ^ ^ t Lr*tttl*r2^-<' V >i'il 
i\ Wil&coWMiSltfkfetrofc, w«iS*.S4«ttfiii!irt 

[no so] tfc, WJ«a*fl*tt«»ttMoi»-cii, 2 

0TC'C.*«*: I CmAVim^fkO 1 2 0%* X\ ftrl 
^ I CniAT'^ditOftJgT-mo:^ I . 0 VlcS54-?t1- 
^^ttftt*r l ■< 9 'iff <? fife* 2 0 C "C t CinATjE 
WlflftCJ 1 2 0%*flLfc», Or-eSCmATO. 8 

loos?] -tjiftw^mattJi, aii!irti£to±o^tt 

[0 0 8 8] 
[«3] 
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A i£ iu fii *3 1$ ti 








- S P Hi J*, w. 

iff 

C v) 


ft WIS 3 
It 

(%) 


* Bi ft 

wis 

(V) 


(96) 


S A I* EE 
(kgf/onr) 


35 »m** * .1- 


u 


1. 07 


9 4 


J. 10 


96 


4. 6 


d i e 


A 4 


0. 93 


8G 


1. 08 


95 


4. 0 


8 1 5 


B 1 


~0~~8 9 




o' 9 5 


~ a 5 


7. 2 


748 



[0 0 8 9] (*3) d»e>JMlMW«|jftDtA4l±, 3c 

WttttttttHB 1 £';i±fgiiT^*, Sfc*tfcM«1»6 
«iWW*«aJ!S*»ttlc*ii *T3*ftfflcoflKi!iA 4 4: >; \, 
¥&JtikWVE& 1 4 m V ffi < , £ tifaf&ft&lt t, 9 %,* 

[0 0 9 01 -«fl-«-= ? Jr/t— **«}6{-i43i »r li, 

ffett S J i S ^ mft&tW&ik % ±H 5 w & u n .a Bo 
:: t li-tf --f to WWlciiOSFMai 1 6 C 5fcJft«-*-f t 
jW-ttti: fc|fi|± $ -it 6 - t ic J: t> , - coftKatftfti $ i i 

(e) (CTVf j; ^ |C&«^j»(0^ 5/ ^r/U 4 (0*ifiii = 5/ 
'/ ;u 'J y 7 (0 ftffi M > cO & ft f *> & A> U » 



/_ : X M 3 (C *5 «t o flh'fi D 4 lei Bo & It r* * OS K 

3fe*B)s», T/u^yjML «saJffiifrofcf* % sort 
RM* tr *i8SK « I » "C & <fe * Mtt S it rt< *b « « 

3 , *s J: 1 4 lc{E*.T*IWfc* y ■> A*ffiiK& SMI l 
tt«L/!:. Itatn 1 lc*5lt5*il!lA 1 £PJ C^ifc-eflMt 
Lfc*&*-tn«l*tt«4»CjbMto«6E 1 -E 5 
(**WE3l*»tfc(flDi:ISI-<i*) >L/c. El-E 

5 co -§-fl£?i!i * jn i » r , x tun 3 -coitftttttw din > m- 

rtflEfeJ:t;*tt«1f->f^/u#A<o»*4rKTO (ft 4) 

[ 0 0 9 2] 
[«4l 



iift 


P H 


(V) 


ft 

(%) 


lawn 

O-fe-r/cm 2 ) 


(U1K) 


SStttt 

E 1 


10 


0. 97 


88 


4. 7 


8 1 5 


E 2 


1 1 


1. 04 


95 


4. 4 


0 1 4 


^ ffi W 
E 3 


1 2 


1. 0 7 


94 


4. 8 


8 I 8 


E 4 


t 3 


1. 09 


96 


4. 9 


8 I 8 


E 6 


1 4 


1.10 


9 1 


0. 9 


755 



f*IC &^ftffn0^^i^O= -7 y SiTu »TL t 
KttL£XttM<0fltihE 1 5 (IXtkMOfltAA 4 U 

[0 0 9 4] J:E»4lcvLfc2|j3BiJb»li*«-:#5 
it5*Bi«OpHiii o J:Uttiiiilf, OIl-JKcoHFMi 



|fi|J:li'l»*l\. 4 tC^Lt 2 LnIB}*iW*«i 

*5^5*fSiROp illi I 4 HUKrHUf, IBttlLtOII 

frfet'j^— ^ hSrift«!1-5P*, hM J t'Jj6J!illffl|. tt 

»»I.^{C It L T L i i \ 8S*r>#lc tr 6 4 C <5 ^ Slfi 
Hia.^m«c<c5 tf B±Owt*»f>, ±E*4ICT-Lfc 
-t ) i: 2 luin i*»P*lc*5it5*»i«o i> Mil l 0 - l 4 

[0095] *t % *tt*-»M^/ttt«i^e><o*tiatt 



1-339793 



11 V -/ 



[0096] *mi<»nm*\4-ci'i> on -ummrn 

ij 'J *i8ilS£ IXltMiiW 9 »> AfcllH *fc#. *lttffc 
+ H y «> A , *H ft y * '> A ft Hi-.< X 0) r /u ij \) 
K, Sfcli#WctfcUcJifccDT*a 'J*i»iR*:8lftL 

10097] tfc, ***n^ii**att«Bw«**w 

a»**s J: »;K*lc»Wt5 01C«01BB«T-C, 5 Cm A 

ft ifi&**H*W<S < ft o X fc W«ftHllfi| -ct»*^»e, 
Ji-S« JElc**ft««lttrJtta4rlToTt,«!i*^ 

[0 0 9 8] 

2/ 5r /t ^ £ CPiSf* Mi:*: £ tr**« K & T'fe o 

/uy y^-Ji«:W*-S«flWH**M»fr4t Lfcfcwc, 
Z to J: 5 ft f»ig £ ff I" 5 * X«iiK & * ffl i * T 

[Hi] 



[0 0 9 9] tfc, ±IE-e^Lfc*««llEfrfetl»*Ril5 

& ft fglfi *r f M L T T /u # y Iff Bib* Wc£-J- 5 

A*C> Ki i fc*«»ftflH*tt * t> o Act # y ff 
II»irat')BIWft»l«ni 

«&lfet!»*t0«flBtttt*:v1-t|t^iBJig 

1 g*&& 

2 *«fti»ib* a xm imm m% 

5 *«JR-7- 

6 nn-fL 

8 Oll-fi 




7a y l^—vt^jsjc* 

(31)«*li±«* * »Bl s l r -lU-73825 

C32) gE5fcn *TlO(1998J :i .11 23 13 

(33)»jte«±«||| 0.* (J P) 

(3 1 ) « ft HI ±» # # »«i 1 0 - 7382G 

(32) fgft0 >|M0(1998) 3 0 

(33) Kfell±Ha B*(JP) 



(72 Me'!/) ft 3= IHM 

*K Wl'l X it? *f -P1X i uug » jfi K TfMB 

I72)«lflff 

^KWrWilTjc^PIKloOGSJft E F«» 



